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(54) METHOD FOR USE IN REFORMING ULTRADEEP HDS OF HYDROCARBON FEEDSTOCK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for decreasing the sulfur content in a hydrocarbon feedstock 
to less than 200 ppm, pref. less than 50 ppm. 

SOLUTION: This method comprises a step of providing, to a sulfurizing step, a catalyst comprising a VIb group 
metallic component, an VIII group metallic component and an org. additive carried on a support, and a step of 
contacting a feedstock which has a sulfur content of <500 ppm and 95% of which has a b.p. of <450° C with a 
sulfurized catalyst at a raised temp, and under a raised pressure, to form a product having a sulfur content of 
<200 ppm. The org. additive is pref. at least one type of compd. selected from the group consisting of a compd. 
having at least two hydroxyl groups and 2-10 carbon atoms and a (poly)ether of the compd. 
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£\ ^IIIK^«»*.k^«»lD?(!l**trtiMi*«t 

fl2a»fc«-r-6ct, tt&ofc, 450 < c£tf©95%»;& 
*t^s*T2ooppii**ioaEjr&*s*-r**B8i*s 
i te*©?m 

«n-5'>&< tt> i i<oft^«n?»5«*i i 2 

IB*©***. 

[■1*9(4] afottflfts. ifl/>^U3-;k yi^ 
yij ;M3«fctf, 200~600©^S^*-T'5.*UX5 : - 

3IB«©*ffi. 

v»Tt> j: 1 ~ 5 «dv»tm» 1 m 
c»*^7] 0. i««x«j:r)±o*ji$«*^rr*ffl 

*oo. iaax£Uiosi«t^*s^rr*«a&K»sflia& 

ttt»S*T500ppn*»©«tj(t*«**T**j*i»** 
[St #31 8 ] * 1 ©HlS#SmB*£M]«#£ LT* 

;p^#t?it#« 7 fB«K©*^o 

[0 0 0 1] 

(feedstock) <DV)V h 77^f — ^ (ul t ra-deep) HD S * 



2 

[0 0 0 2] 

[fi£*©S«] «»ftO«S«6^6S02*fflSiI*b. 

5 s -f — »WW&W*»a, 2000¥iffi> «flt^ 

*350pwi5fcj«**rr-5^t*qs*sn-5*», 2005^(3 

[0 0 0 3] LfctfoT, 95%^450'C«T©»^**- 

L-T7C*^tbTS«TthffLT200ppmJ;DT(e:, 
* L < ttlOOppmJ: »3 Tl~> =kWSL< &50ppn J; 0 T 

So 

[0 0 0 4] *WWIfc:*ViTa, Wh7f-f-^(u 
It ra-deep) HD S tV^S a, jgWfczKStttj&lIipf-©^ 
MS. ASTM D-4294^^>TSBtbfet#, 

T\z. £?$b<ai00ppmJ;9T^ «fc0jf?$b<«50pp 
mJ:DTO«t'aA«ST^t***T-5. JBVIBJfefeJ: 
tf*VIIIiJiiV>3*jR«, 7^Xh5Jh 
•y—Hv—X (Chemical Abstract Services) (CASv-7. 

[0 0 0 5] 

BSWJWKife b <fc'5 ft ZMM] iOWh7f^-^ 
HDSStT"5 21tK:H-r*ra«tt» JMSKHtfcffffiT 

so t-e*5. *©fa6«:±oT, smmftit, m*<r>9 

*3HTa> ^&66JtfiE#a, ^> , /f*7i>*i^ 
^>W7i>T<65. USTOt&t^Ta, 

©ffi©^> WAiift7i>. *;wt»:/*>, 
r-f P*±tfm7r-f FjWWET*. £ne>©5 

$.0, ^V^T^7x>, ^>yft7i>*J:^ 
> 1 /?t7i>Tfe5. v J ^>V^7x>P©ff5T 
«, ^K^©fi£3>5&tffiJ;DKJSItT*.§. Lfc*«t3 

S«ffl©HDS{ccfeViTa, ^7 7^ H*3«fctX^7x 

>at»*sn*. M^a2oo~5ooppm©«Msstc-r 

SI(deep)HDS{ccfeViTa, -^>Vtt7 x.ytm 

ffi:7M;^ft2)7MM>m7i>ft»fc 
Bfc3;T-5©5&*8tLV>o 

[0006] cns©#*K:E*tt©»E*fc£*tf^ 
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mXU, HDS©fc&fc#fc^itT*3£»£>nT^-5 

fmifiVK v --/hd s \z$>^Tib^ k> £ < mm 

- ^ U :/^>teJ3£<fc K) HD S t'*5 ViTSttTfe-5o 
L&J&*£k ^Ph'^-i'— l/HDStC^Vvrfi, "7^ 

iV^mSr^T't^fc^ofeo f-J^y b (Tippet) S 

7>F yn-feX a >X (Ultra low sulphur d 

iesel: Catalyst and Process options) J L^v&<DW& 

[0 0 0 7] KfcMm\Z3$tfZ>Z.<Dm*<D%imZ. £D 

imwiMm&%.ts \zmmT% z taj-cs&i^c twas 
fT 5 © i'« £4f s>J mute »n 

$Hib< ^c^R)S*#&jl^i i: 1t»im\z U x*;P 
[0 0 0 8] 

[sg«£#P&T •£>£&©¥«:] (sul f idat ion) wi\z 
ZStsMMlZ. ^b7K*#t^»©^-g-SSr200ppm* 

nvmizffi s-r z t izimizmm-v&z z. t &ss* «ji 
mvrz* set, z(Dmm\t, i&wztifcmmmik. £ 

[0009] L-fdbi, &mw\t. mfcfcmmmmm 

mimi^^mm^^mmizmr % z. & e>m~, 

95%^450t:OT©*^:$#L.^o500ppiii^T(Dgtj|-g- 

[0010] mm 

[0011] RffltHttHBUSO. 601, 722^«, 

tt&Affif (2. <tt»2«ot Pn^ftfeitf 2 ~ 



4 

«HffH«4il8*96/41848^HU ±fBLfc«lSiJ£ffi*± 

f8.ft*MitWM mmz£-oTlt<DM\ZZ?lfc) T^tf 
[0 0 12] #H¥04-166, 23H»»«tt, «VI 

tz%m&K,mr%. a#wu 2001c j:0T©fiflte«; 

[0 0 13] #|»¥04-166, 233*4fc*«, #U*— JMD 

[0 0 14] #51^06-339, 635^*tt, ffl^^- 
«VIBlfefe«fc«jSYI I I*#*fls£JRj«#fc: 6 

dtr*. *Sl/fcS#lt 200rj;i3T©^ftTg;M 

20 -;PtflM*bfc«, LTM3S£nfctI#:£20(rc<J; 

[0 0 15] #IS¥06-210, 182^a«tt, 3~15fiS% 
«D#U7 (boria) fr&tr#UT - 7^5^-ja#t. 

«Lfeffl#:«: 110°C©fi«T^:«bT, 

5. y-^;KAkzo Nobel) ©^MT1999¥. 4 

9, 201, 051. 2mt, N&£TSjVltf-)l&^-tsmm{t'& 

[0016] mmthx. a#±fc»viB***fls^ 

R. mVI I J:Ot»Sl^jP»J^tr±|B© 
##X»©ffi^© *> © S tt^ -5 v^fe © tr^ 5 

40 r>a^«l:, »¥IIIi!l*M)«»iUT-y^l'*J:tX 

[0 0 17] fllttSttl. Wl«!***«:V»tW«flDlEjl 
lil:#LT0. l~50*fi%©IEia©^S-&SSr#-r 
5. ' *VIKK&JKHL«lsi& HS§{b%tbTff»b 
T, 5~30S»%. »SL<K15~25aa%©ST#ft 
»¥IIIKife«eb«b«, -SlttiLTIHb 

t, -?-n^ni~iosfi%, ffSL<ii2~6ii%o 
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WJ>. Any itf-?**. # 

\Z, P2O5i:bTffhffbTl~10S*%©S-C i coU>'« 

[0018] Mmnmz, nua©^*, mfcfr;^ 

10**% $T~<7» U * &-&tr7;P5 6*RWfcJsK* 
[0 0 19] M^CD»L#« <*«©«K8fc«I:*)«!J© 

ta, **w<o*jSKfassTfiife<, -«k:o.25— hi 

Tfa&<, -ISfc50~400m2/g (BET&£ffl^Tilte) © 20 

orosimetry)TilJ5£ («te^l30° ) bfc*3?7>?Lffi7 
~15nm©i6ffl£#U *S>ts.< k.%W%0±M%Mmfi* 
5?7>3L%fr*> 2nmcD^Hfcfe-5„ i©r-^(l 500 

x;<DWLm^immm&Ltz&(Dmm-T?fflfetsnzo mm 
mnvtm, 028, 22mmmmmm) . «ffl-r*©K** 

olylobed)*^ (2, 3 £fc«4-3©?£ffig&) T^-So 
[0 0 2 0] fltffcflrfc:. #3S9I©:#ftfc*3V>Tffifli3n 

1 1> 2 mommm^-js 2 ~ io«©^»is^ s^tHt 
em;, -ns 5 «j& £ n* fls^**> 

79>&*—J\r* W^l^kH, ^'Jn-^x 

1 smsfc V 4Hs. < t %> 2 ffl© t H n*->;WS*3 «ktf 2 
~io<@©j^*i^£^tHfc^&sm;:> cnscft^ 



l/>^'Jn-;K 7 L h^x5 1 l/>ifUP-Jk 7^h5^ 

y U n -)V<D J: 3 u x-^S-^tr c £ ^ft^T 
-So EOftffcflDffr&fclfc^Tfa, 200~600©£H^S£ 

ffl-r-5©tji^feffi<Dx— x;Ma, ifi/>^U3-;i/ 

x— 5Mh ^xfi/>^u n-ji/tyif jn-f )K 
i?x^l/>^U u—^J-fu tfjkx— ^*5«trXi?x 

xfi/>yijn-;k yxfl/>^'j3-JK 

h'JXfl/>^lj3-;K fh7Xfl/>^'j3-JK 

200~600©#^S£*T-3#Ux3^>yyn-;l/;W 
[0 0 2 1] 1 ^Sfc D i: % 2 i© k H n+y 

«ttf 2 ~ioficDM*g^ s-&ttfb£*©#]©# 

KJWlO — ^±^75? 1 — X^tf. fCX-rJl' 
tXU-yjfjn— x^tfc Jin50ft^©#Ux-TJP 
[0022] ^ip^»$e.7is#fa, ^<tt>ifao 

#>m> mx\Z~ hUn - H^m*5J;^x^k> h u 
< tt'>?5: < £ fc 2 fl©**^ *«t«f? a b < «^>7S: < 

v»*«fls^*fa, sea) 
Mbi] 

(R1R2)N - R3 - N(R1 - R2') (I) 

%mfc-rik'&!&)'V$> <0 s ZIJIT. Rl, R2, Rl* iScfc 
tXR2' taffiSLT, 10fflST©^*|g^$*-r-5, * 
;i^-;k xxf^K x— 75/ 

3!«'n£o R3fa, -o-^7t«-NR4-T' : f ] Wf$n-g> 

ST-S>3„ R4«, RltCt3^TJiffiLfcCDtraD*^e> 

Iffns, R3T;i/^i/>*tt, #;i^x;k 

~>;K iXfik X— tMK 75yfeb<(i73H^5 1 
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fe i m<of})^—)vm^tsz tWi&m-?$>z>„ 

[0 0 2 3] »Sb<ti, RL R2, Rl" j$£ZtR2' 
®-5-&4>&< tfe2o^ 5£-R5-COOX£:frU 
R5Kl~4fl(D^*gTS'*Te7;i/ ; ¥^> 

X^A, ^hUCrA, #U^A, ^Jctf/afctt'J^ 
A^T^TfcS. X^«*^>Tfe«^e., Id 
©XIJ 2 mEU:® - R5- C 00*l;#ft5 21 t^T 

5 >E3^i! (EDTA) , k KD^->Xfl/>i?75>=»S 10 

[0 0 2 4] SilP$!l£bT> *SfcflDft;-&«*fcttft-&* 

[0025] Wb»fc*«tfc:#afr*»iin?w©«tt. # 

lr.#fiET 1 ^Vmtz <0 0. 01—2. B^CD^ 
[0 0 2 6] «i)P»J*MM^*tCffl^iiO^D* 

[0027] femz*mfc&mi&ft&mn~?z> 
rit»an*wt, *a«sii#«nttja^-r*2ii:fcj: so 

C «k o Tff 5 £ £ * -5 . 
[0 0 2 8] ^SP^IS, **fc&MJ$#£mi3fcltfttt 

[0 0 2 9] «SP»J^. *%fc&Mj£#®&ldW%Hj£ 

&Mmz^e<D'&, ft*fe«k«/sfc« 
mffiftmmm&mm 96/41, wraiaBiRsn bo 



[0 0 3 0] SftTte. RMtttfUR&n 0, 601, 722^ 
&&.tfW®k*&nmWjkmW 96/4 1, 848#tC|B«Snfc^ 

[0 0 3 1] BfeYh^P^ 

tt, *ft-raa»(snlphiding step) SfcttfiitfbJgPg (su 
lphidation step) <hV^**«, teM<P\zftf£T2>'pf3. 

mkmM\zmitzn%&M<D7ti-t7> 

*&»T£-S>o -fi? -y-fytex situ)T©S&fb:/n-fe 
[0 0 32] -f> 1M U/(in situJ-eoSSft^n-fex 

ns^^s^ffTff^n^o 2 2t?, Mtttt, kjs^ 

t)«)-5, 7,A°-fi7$nfefR*4 (spiked feed)) ^^fflf 

tvi5©tt, mmwzftfE-rzffini&ftte* mm^tt 
'X'f -^hd s \zwn±<bnz>^wim-?wzw^mz s 
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[0 0 3 3] MM 

95%*«, ASTM D-2887t~^oT$J^bfc»;&450T;firR 
»£b<«42(rc&T, J:O»SKtt400 , CKT**rr 
-So -TJfeto-fe, «tt«W*©9WWX#», 450°C£TF> » 
Sb< fi420'CKT. J: 0»* b < tt40(rc£JlT©«*T 
SMrr*. -jRfc, «!&«»©*SIO»jSittl00 , CJ:»3 
±, »Sb<ttl80^J:D±T-fe'5c B»tt. 500ppm* 
^CDSfeSt. iff* b < ttl50~500pp«CDWH*'&tr. 
[0 0 3 4] #fPJ§©#ftfC:fcViT&ffl£nS>^#tfei& 
0. lS*X£JLk©«Slt, » $ b < ttO. 2-3. 5fi 
«X©«8t «tt)»*L<tt0.5~2.0S»X©aatS^ 

££35*-?* 5. lH58{JM&IK»tt-«fcU 95%3&*> ASTM D 
-2887^o T«J6bfc»-jSl45(rCttT. »*L-< tt420 

<£ W£b<«400 < C.£rF£#-r3o — jRfc, 
PS©)gMO««0©»^ttl00 < C «t D ±, b < tai80°C 
J:D-hT*^o 20~1200ppm, jffS 

b < «30~800ppm, <t 0 *S b < K70~600ppm©Sas* 

»SL-<H5ppb*»» <fc 
0»Sb<ttlppm*« (Ni+V) SMift:tH?B$i& 

nc»©w£, m±©ifi@e», evi, mumzv^v 

[0 0 3 5] ±BBL-fcHJ5S«ft:**«l&I(»fa**ft;IBi 
«SnT, ^©i£|^S£500ppiy;»3T©fflfc:iSS3n 

izmim&m&ft, miim^m^^naMm\z 

nJHT-SD, /—^;KAkzo Nobel) O 

KF 756*«ttffiF 901*fi^-r*. 0 ^V&M&'Stsm 

0, 464, 931#> fgO, 523, 679^£fclJffS870, 807^lClB« 

[0 0 3 6] ££>tr, ±Bbtffi5Bftt&B»*6, ^Jn 
»fc*:3< flt«£llEJB"t« JittioT, 

ttSfc, '©J;3fc, 0. lfiM%J:D_h©^SI^S*«- 
■T*tHSS#*&K**£. 200ppaKT©«SSr&S**T-5^ 

^flMSln»*-&tr*i*«tzX* 2 95% 
a*45<rceJiT©»ja«#b*>r50. i**xEUi®aste* 

TI 1 ©SibSnfe«*i:«tt$-frT500ppiii*^©BiS^ 



if 

a, »j*an&H2S*«t^NH30BS!is*'& 
2nfcte«£ffiM£i±T200 ppm*«©«^a*#-r 
[0 0 3 7] n©^j*fc*ViT. SMtfflfcWHKSiitf!*- 
T^a. ^©B#^T, »l©««t3{fJ«VIB«^MJ«»t 

tt, BfMSn-5«fc'5t. 10©S^*fc«2 0©K*B 
[0 0 3 8] ^n-tex^ft 

•So fi^tt— «g{c200~450r« iffSb<tt280~430 < C-e 
&§o E*»AP©**^JEfi— «te5~200/X— Jl/. jff 

* b < teio~ioo/i— ;^ «t d » * b < ttio~5o;t-^ 

• Bfffi, cfc K> jff S b < ttO. 5~4#m/'fM* • NfMT* 
So H2/^;W*«HRfc50~2000Nl/l©«ffl» 
b<«80~1000 Nl/l©l5BT&So 

[0039] ^D-tx^frtt, ±im9tmm<Dm&tsm 

d«200ppa**, £?£b<«100ppm*#t J;D$fSb<tt 
50ppm*SlTS&-5J;'5fcS«n-5o lOt&^n-fcX&fr 
tt, iOtolt, «^IS»©ttS, 7k*-fbK«©HifM©S 

30 ^dE«j©at*t***«4p-af**. *fiKti4'©H'fa©«^ 

[0 0 4 0] 

[0 0 4 1] iStaffl-frfrWriBSOffifi 
^>TT;l/5±ffi#:©}fWt) : £, tUyrMb^. ^ 

40 «b^jfl^$140°C©fi«T16B#W^bfeo «i^tt^ 

a, ~wtimtVTmg-VTzmm%<D^v m 
bT^bT5S*%©u>*#A>Tv>fc. -r^rsa 

ttt-fbTUS. DEGt, Ni*3«tI«Jo©-&^t© ; E;PJt 
HO. 4T*§. 

[0 0 4 2] ltfe©M^©ffijg 
DEG^ffi-C^S^ffVi, !&^^«bfeM«*420X:T lit 

bo Bbfeo tttt«. DEG)Wffifc£i£«1"tt±«bfctt« 
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m^X—^-f-oUM^tz. 70mlO#-^ 



12 

[0 0 4 3] 
[«1] 







^ (ASTM D-4629) 
(ppm MS) 


28 


Hit (ASTM D-4294) 
(ppm SS) 


219 


15<C (g/ml) 


0.8490 






^ CC) 


ASTM D-2887* 


IBP 


161 


5#»% 


203 


io itm% 


222 


aomt% 


265 


50 


292 


70 im% 


320 


so im% 


360 




378 


FBP 


423 



[0 0 4 4] 5^©Eti*#TTMISKtlfc. 
l43J;y;3tt|S|DTfe.5„ ^#4 43J:«5tt. Mffl Vfz 

mOOppmON (t-^>;i/T5>i:UTSP^.fc) TXA-f 



300Nl/lfeJ;m.HSV 2. OB#M-lTfTo/fco RJSB^M^J: 

[0 0 4 5] 
[«2] 











1 


Fl 


30 


48 


2 


Fl+S+N 


30 


24 


3 


Fl 


30 


24 


4 


Fl 


60 


24 


5 


Fl 


15 


48 



[0 0 4 6] frZOtkt&Wl&ftffiVfz, ^(D 



★ [0 0 4 7] 
[*3] 





jt&jS&I^OS ppm 


itm<r>mm k. <fc o r s $ ti 

fz*k$ffll$ 1 <DS ppm 


1 


20 


48 


2 


79 


102 


3 


12 


35 


4 


<5 


<5 


5 


37 


72 



[0 0 4 8] ^bj^msus, frtz v ?m-zntzmfm [0049] 
i*$*i-tst>n^. [at 4] 
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13 



14 





fc£j£#&^©N ppm 


fc£}£!K><f»<aN ppm 


1 


<5 


8 


2 


<5 


5 ! 


3 


<5 


<5 


4 


<5 


<5 


5 


15 


20 



[0 0 5 0] *?m<OWm~ &«£tlfcft*li;£*£ * 



[0 0 5 1] 
«5] 













1 


35.7 


36.7 


2 


36.0 


36.5 


3 


35.5 


36.5 


4 


28.7 


32.9 


5 


37.1 


37.3 



[0 0 5 2] *56W©j|Mtte, -r^T©*#TT?3S:SS [0 0 5 3] 

"%»i***s^-rts^n-5„ 20 we] 



£±j£iW£> pna. as% 



4.5 



4.9 



4.4 



1.6 



8.3 



fc&J&fc^O PNA MM% 



4.8 



4.9 



4.6 



2.2 



8.4 



[0054] *mw<DMM\z. awarut**9MWHb 

[0 0 5 5] 2 L£ik± --/hp S tr ME 



i ©aMtfciEijrr* i i&ojttii^&ai&u urn 



t7>^I, 1022 X— If— 7AXf^ 
3 



(72) 3A*X VUT V> 

■x^y^m, 3818 x;h"- 



